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(57) A radio resource control (RRC) message is 
freely transmitted in an asynchronous mobile communi- 
cation system regardless of an operating type of a core 
network. The method for transmitting a radio resource 
message from an asynchronous mobile station to an 
asynchronous radio network in an asynchronous mobile 
communication system, the method comprising the 
steps of: a) determining whether a core network is a syn- 
chronous core network or an asynchronous core net- 
work; b) if the core network is the synchronous core net- 
work, generating a RRC message having information 
related to the synchronous core network; and c) trans- 
mitting the RRC message to the asynchronous radio 
network. 
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Description 

[0001] The present invention relates in general to a 
method for transmitting a radio resource control (RRC) 
message in an asynchronous mobile communication 
system: and. more particularly to a method for transmit- 
ting a radio resource control (RRC) message between 
an asynchronous mobile station and an asynchronous 
mobile network regardless of an operating type of a core 
network. 

[0002] In a conventional synchronous mobile tele- 
communications system, a synchronous mobile station 
is connected to a synchronous radio network (for exam- 
ple, a CDMA-2000 radio network), and a synchronous 
radio network is connected to an ANSI-41 core network. 
[0003] In a conventional asynchronous mobile tele- 
communications system, an asynchronous mobile sta- 
tion is connected to an asynchronous radio network (for 
example, a universal mobile telecommunication system 
(UMTS) terrestrial radio access network (UTRAN)), and 
an asynchronous radio network is connected to a global 
system for mobile communication-mobile application 
part (GSM-MAP) core network. 
[0004] Fig. 1 A is a view showing the core network in- 
terface architecture of the conventional synchronous 
mobile telecommunications system. In this drawing, the 
reference numeral 11 denotes a synchronous mobile 
station, 12 denotes a synchronous radio network (i.e.. 
a code division multiple access-2000 (CDMA-2000) ra- 
dio network) which performs a data interfacing operation 
with the synchronous mobile station 11 and includes a 
synchronous base transceiver station/base station con- 
troller (BTS/BSC). and 13 denotes a synchronous core 
network (i.e.. an ANSl-41 core network) which is con- 
nected to the synchronous radio network 12 and in- 
cludes a synchronous mobile services switching center 
(MSC) 14. 

[0005] In the above core network interface architec- 
ture of the conventional synchronous mobile telecom- 
munications system, the synchronous mobile station 1 1 
can be connected to only the synchronous radio network 
12 as well known to one skilled in the art. which is in turn 
connected to the synchronous core network 1 3, thereby 
allowing the synchronous mobile station 11 to be inter- 
faced with only the synchronous core network 13. 
[0006] Fig, 1 B is a view showing the core network in- 
terface architecture of the conventional asynchronous 
mobile telecommunications system. In this drawing, the 
reference numeral 21 denotes an asynchronous mobile 
station, 22 denotes an asynchronous radio network (i. 
e.. a UTRAN) which includes a Node B which is similar 
to base transceiver station (BTS) and a radio network 
controller (RNC), and 23 denotes an asynchronous core 
network which includes an asynchronous mobile serv- 
ices switching center (MSC) 24 connected to the 
UTRAN 22, 

[0007] In the above core network interface architec- 
ture of the conventional asynchronous mobile telecom- 



munications system, the asynchronous mobile station 
21 is connected to the asynchronous radio network 22 
(i.e.. UTRAN) which is in turn connected to the asyn- 
chronous core network 23. thereby allowing the asyn- 

5 chronous mobile station 21 to perform a data interfacing 
operation with the asynchronous core network 23. 
[0008] Fig. 2A is a view showing the layered protocol 
structure of the conventional synchronous mobile tele- 
communications system. In this drawing, the reference 

10 numeral 30 denotes a synchronous mobile station. 40 
a synchronous radio network and 50 a synchronous 
core network connected to the synchronous radio net- 
work 40. 

[0009] The synchronous mobile station 30 comprises 

15 a layer3 31 , a layer2 35 and a layerl 36. The Iayer3 31 
includes a synchronous call control (CC) entity 32 for 
management of a call and a synchronous mobility man- 
agement (MM) entity 33 for management of a mobility. 
[0010] The layerl 36 is a physical layer which offers 

20 data transport services to higher layers and transfers 
transport blocks over a radio interface. 
[0011] The Iayer2 35 is a data link layer which in- 
cludes following sub layers, a medium access control 
(MAC) sub layer and a radio link control (RLC) sub layer. 

25 However, the sub layers are not shown in this drawing. 
[001 2] The MAC sub layer offers data transfer servic- 
es on logical channels to a higher layer (RLC sub layer) 
and on transport channels to a lower layer (the physical 
layer 36) . The MAC sub layer is responsible for mapping 

30 of the logical channel onto the appropriate transports 
channel. 

[001 3] The RLC sub layer offers data transfer servic- 
es on primitive to a higher layer and on logical channels 
to a lower layer (MAC sub layer). Also, the RLC sub layer 
35 performs error con-ection. duplicate detection, ciphering 
and flow control of the data. 

[0014] Thelayer331 is a network layer which includes 
following sub layers, asynchronous radio resource (RR) 
sub layer, a synchronous call control (CC) entity 32 and 

40 a mobility management (MM) entity 33. In synchronous 
system, the synchronous RR sub layer is not apparently 
separated from the others in the Iayer3 31 . 
[0015] The RR sub layer offers data transfer services 
on primitive to a lower layer (RLC sub layer) and handles 

45 a radio resource control signaling of the Iayer3 31 be- 
tween a user equipment (UE) and a synchronous radio 
network. The RR sub layer manages a radio resource. 
Also, the RR sub layer assigns/re-configures/releases 
the radio resource to UE/UTRAN. 

50 [001 6] The CC entity handles a call control signaling 
of Iayer3 between the UEs and the synchronous radio 
network. 

[001 7] The MM entity handles a mobility management 
signaling of Iayer3 between the user equipments (UEs) 
55 and the synchronous radio network. 

[001 8] The layers 3 to 1 31 . 35 and 36 in the synchro- 
nous mobile station 30 communicate with correspond- 
ing layers 41,45 and 46 in the synchronous radio net- 
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work 40. 

[001 9] The synchronous radio network 40 comprises 
a layero 4i . a Iayer2 45 and a layert 46. The layers 3 to 
1 in the synchronous radio network 40 correspond re- 
spectively to those in the synchronous mobile station 30. 
[0020] The layers 3 to 1 41 . 45 and 46 in the synchro- 
nous radio network 40 communicate with conresponding 
layers 31 . 35, 36. 51 , 55 and 56 in the synchronous mo- 
bile station and the synchronous core network 50. 
[0021] The synchronous core network 50 comprises 
a layers 51 . a layer2 55 and a layerl 56. The layers 3 to 
1 in the synchronous radio network 50 correspond re- 
spectively to those in the synchronous mobile station 30. 
[0022] The layers 3 to 1 51 , 55 and 56 in the synchro- 
nous core network 50 communicate with conresponding 
layers 41 , 45 and 46 in the synchronous radio network 
40. 

[0023] In the conventional synchronous mobile sta- 
tion and radio network as the layered protocol structure, 
the synchronous mobile station 30 receives a Sync 
channel message from the synchronous radio network 
40 over a Sync channel and acquires information nec- 
essary to its connection to the synchronous core net- 
work 50, including information related to the synchro- 
nous core network 50 and information about the syn- 
chronous radio network 40, from the received Sync 
channel message. 

[0024] In other words, for interfacing with the synchro- 
nous ANSI-41 network via the synchronous radio net- 
work, the synchronous mobile station acquires system 
information (i.e., information related to the radio network 
and core network) through a system determination sub- 
state, a pilot channel acquisition sub-state, a Sync chan- 
nel acquisition sub-state and a timing changing sub- 
state after it is powered on. 

[0025] Fig. 2B is a view showing the layered protocol 
structure of the conventional asynchronous mobile tel- 
ecommunications system. In this drawing, the reference 
numeral 60 denotes an asynchronous mobile station, 70 
a UTRAN and 80 an asynchronous core network. 
[0026] The asynchronous mobile station 60 compris- 
es a Iayer3 61 . a layer2 65 and a layerl 66. In particular, 
the Iayer3 61 includes a non-access stratum (N AS) part 
and an access stratum (AS) part. The NAS part includes 
an asynchronous call control (CC) part 62 for manage- 
ment of a call and an asynchronous mobility manage- 
ment (MM) part 63 for management of a mobility. The 
AS part includes an asynchronous radio resource con- 
trol (RRC) part. In the asynchronous system, the asyn- 
chronous RRC sub layer is apparently separated from 
the NAS part. Functions of the asynchronous RRC sub 
layer are similar with those of the synchronous RR sub 
layer. 

[0027] The UTRAN 70 comprises a Iayer3 71 , a layers 
73 and a layerl 74. The Iayer3 71 of the UTRAN 70 has 
no NAS part having asynchronous CC part and asyn- 
chronous MM part. The layers 3 to 1 of the UTRAN 70 
are connected and correspond respectively to those in 



the asynchronous mobile station 60 and those in the 
asynchronous core network 80. However, since the 
UTRAN 70 does not have the NAS part, i.e., the asyn- 
chronous CC part and the asynchronous MM part, the 

5 NAS parts of the asynchronous mobile station 60 and 
the asynchronous core network 80 are coupled to each 
other not through the UTRAN 70. 
[0028] The asynchronous core network 80 comprises 
a layers having a NAS part 81 connected to that of the 

10 asynchronous mobile station 60 and a AS part, a Iayer2 
85 and a layert 86 connected respectively to those in the 
UTRAN 70. The NAS part comprises an asynchronous 
CC part 82 for management of a call and an asynchro- 
nous MM part 83 for management of a mobility. 

15 [0029] Functions of the layer 3 to 1 of the asynchro- 
nous system are similar with those of the synchronous 
system except for an operating type. Therefore, detailed 
description of the layer 3 to 1 will be skipped. 
[0030] The more detailed descriptions about layered 

20 protocol structures are well taught in 3"^ Generation 
Partnership Project (3GPP), Technical Specification 
Group (TSG)-Radio Access Network (RAN): 3G 
TS25.301 (Radio Interface Protocol Architecture), 3G 
TS25.302 (Services provided by the physical layer). 3G 

25 TS25-321 (MAC Protocol Specification). 3G TS25.322 
(RLC Protocol Specification) and 3G TS25.331 (RRC 
Protocol Specification) in detail. 
[0031] IMT-2000 systems are the third generation 
systems which aim to unify the various mobile commu- 
te nication networks and services into one to provide many 
mobile communication services. The systems can pro- • 
vide multimedia services under multi-environments 
through various qualities of services and high capacity. 
Also, in the aspect of services, the systems can provide 

35 multimedia services of speech, image and data up to 
the rate of 2 Mbps and an international roaming. And. 
in the aspect of network, the systems are total systems 
which are based on ATM networks and combine fixed 
and wireless systems. 

40 [0032] IMT-2000 system requires new system con- 
cept, high-level adaptation technology, and novel net- 
wortc technology, as well all conventional technologies 
which were already adopted in the second digital cellular 
system. 

<5 [0033] As described above, in the next-generation 
mobile telecommunication system such as the IMT- 
2000 system, either the GSM-MAP networt^ used in the 
above conventional asynchronous mobile telecommu- 
nications system or the ANSI-41 network used in the 

50 above conventional synchronous mobile telecommuni- 
cations system should be employed as a core network 
in order to perform an international roaming in a syn- 
chronous or asynchronous mobile telecommunications 
system of an IMT-2000 system. 

55 [0034] According to networt< deployment scenarios, 
the IMT-2000 system can have the following four inter- 
face architectures; first: synchronous mobile station - 
synchronous radio network - synchronous ANSi-4l core 
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network, second: synchronous mobile station - synchro- 
nous radio network - asynchronous GSM-MAP core net- 
work, third: asynchronous mobile station - asynchro- 
nous radio core network - synchronous ANSI-41 net- 
work and fourth: asynchronous mobile station - asyn- 
chronous radio network-asynchronous GSM-MAP core 
network. 

[0035] The IMT-2000 system has the four interface ar- 
chitectures as mentioned above. Therefore, the hybrid 
type synchronous mobile station must recognize an op- 
erating type of a core network currently connected 
thereto, and the hybrid type synchronous radio network 
should provide core network operating type information 
and others information to the hybrid type synchronous 
mobile station. The core network operating type infor- 
mation and the others Information must be contained in 
the Sync channel message that the synchronous mobile 
station, after being powered on. receives through the 
Sync channel in the above-mentioned conventional in- 
terfacing manner. 

[0036] Similarly, the hybrid type asynchronous mobile 
station must recognize an operating type of a core net- 
work currently connected thereto, and the hybrid type 
asynchronous radio network should provide the core 
network operating type information and others infomria- 
tion to the hybrid type asynchronous mobile station. The 
core network operating type information and the others 
information must be contained in the system information 
message transmitted to the asynchronous mobile sta- 
tion, after being powered on, so that the asynchronous 
mobile station receives through the broadcast control 
channel (BCCH) in the above-mentioned conventional 
interfacing manner. 

[0037] Fig. 3A is a view showing a synchronous ANSI- 
41 core network interface architecture of a hybrid type 
synchronous radio network. In this drawing, the refer- 
ence numeral 100 denotes a hybrid type synchronous 
mobile station. 1 1 0 a hybrid type synchronous radio net- 
work, and 120 a synchronous ANSI-41 core network 
which includes a synchronous Mobile Switching Center 
(MSG).. 

[0038] Fig. 3B is a view showing an asynchronous 
GSM-MAP core network interface architecture of the hy- 
brid type synchronous radio network. In this drawing, the 
reference numeral 100 denotes a hybrid type synchro- 
nous mobile station. 110 a hybrid type synchronous ra- 
dio network, and 130 an asynchronous GSM-MAP core 
network which includes an asynchronous Mobile 
Switching Center (MSC). 

[0039] Fig. 3C is a view showing an asynchronous 
GSM-MAP core network interface architecture of a hy- 
brid type asynchronous radio network. In this drawing, 
the reference numeral 210 denotes a hybrid type asyn- 
chronous mobile station, 220 denotes a hybrid type 
UTRAN which is a hybrid type asynchronous radio net- 
work, and 230 denotes an asynchronous GSM-MAP 
core network which is connected to the hybrid type 
UTRAN 220 and includes an asynchronous Mobile 



Switching Center (MSC). 

[0040] Fig. 3D is a view showing a synchronous ANSI- 
41 core network interface architecture of the hybrid type 
asynchronous radio network. In this drawing, the refer- 

5 ence numeral 210 denotes a hybrid type asynchronous 
mobile station, 220 denotes a hybrid type UTRAN which 
is a hybrid type asynchronous radio networt^, and 240 
denotes a synchronous ANSI-41 core network which is 
connected to the hybrid type UTRAN 220 and includes 

10 a synchronous Mobile Switching Center (MSC). 

[0041] In order to be operable adaptivety to the above 
four interface architectures, each of the hybrid type syn- 
chronous and asynchronous mobile stations in the next- 
generation mobile telecommunications system has both 

15 asynchronous CC and MM protocol entities serving for 
the GSM-MAP core network and synchronous CC and 
MM protocol entities serving for the ANSI-41 core net- 
wori^ at the layers in the protocol stack structure, which 
is a different from each of the conventional synchronous 

20 and asynchronous mobile stations. 

[0042] Fig. 4A is a view showing the layered protocol 
. structure of a hybrid type synchronous mobile station, a 
hybrid type synchronous radio network and the synchro- 
nous ANSI-41 core network. In this drawing, the refer- 

25 ence numeral 100 denotes a hybrid type synchronous 
mobile station. 1 10 denotes a hybrid type synchronous 
radio network, and 120 denotes an ANSI-41 core net- 
wortc which is a synchronous core network connected 
to the hybrid type synchronous radio network 110. 

30 [0043] The hybrid type synchronous mobile station 
100 comprises a Iayer3 101. a Iayer2 107 and a layeri 
108. The Iayer3 101 comprises a synchronous CC part 
102, asynchronous MM part 103. an asynchronous CC 
part 104. an asynchronous MM part 105 and a synchro- 

55 nous radio resource part 1 06. The hybrid type synchro- 
nous mobile station 100 selectively makes a CC/MM 
protocol active according to a core network operating 
type. Information for identifying the core networt^ oper- 
ating type is given to the hybrid type synchronous mobile 

40 station 100. 

[0044] For example, if the hybrid type synchronous 
mobile station 100 is cun-ently connected to the ANSI- 
41 core networt< 120. the Iayer3 101 therein activates 
protocols of the synchronous CC part 1 02 and synchro- 
's nous MM part 1 03 to perform a message interfacing op- 
eration with the ANSI-41 core network 120. 
[0045] The hybrid type synchronous radio networii 
110 comprises a Iayer3 ill, a layer2 115 and a layeri 
116, which activate their protocols corresponding re- 

50 spectively to those in the hybrid type synchronous mo- 
bile station 1 00 and those in the ANSI-41 core network 
120 to transmit and receive messages. 
[0046] The ANSI-41 core network 120 comprises a 
layero 121. a Iayer2 125 and a layeri 126. The tayer3 

55 121 comprises a synchronous CC part 122. a synchro- 
nous MM part 123 and a synchronous RR part 124. 
[0047] Functions of each layer in the hybrid type syn- 
chronous radio networi^ and the synchronous core net- 
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work are similar to those in the hybrid type synchronous 
mobile station, and therefore, detailed description on the 
functions will be skipped in this specification. 
[0048] On the other hand, a hybrid type synchronous 
mobile station, a hybrid type synchronous radio network 
and an asynchronous core network have layered proto- 
col structures as shown in Fig. 4B when the core net- 
work connected thereto is of an asynchronous operating 
type as shown in Fig. 3B. 

[0049] In Fig. 4B. the reference numeral 1 00 denotes 
a hybrid type synchronous mobile station, 110 denotes 
a hybrid type synchronous radio network, and 130 de- 
notes a GSM-MAP core network which is an asynchro- 
nous core network. 

[0050] The hybrid type synchronous mobile station 
100 comprises a layers 101. a Iayer2 107 and a tayerl 
108. The layerO 101 includes a synchronous CC part 
102, a synchronous MM part 103, an asynchronous CC 
part 104, an asynchronous MM part 105 and a synchro- 
nous RR part 106. The hybrid type synchronous mobile 
station 100 selectively makes a CC/MM protocol active 
according to a core network operating type. 
[0051] For example, if the hybrid type synchronous 
mobile station 100 is currently connected to the GSM- 
MAP core network 130, the Iayer3 101 therein activates 
protocols of the asynchronous CC part 104 and asyn- 
chronous MM part 1 0S to perform a message interfacing 
operation with the GSM-MAP core network 130. 
[0052] The hybrid type synchronous radio network 
110 comprises a layer3 ill, a Iayer2 lis and a layeri 
116, which activate their protocols corresponding re- 
spectively to those in the hybrid type synchronous mo- 
bile station 100 and those in the GSM-MAP core net- 
work 1 30 to transmit and receive messages. 
[0053] The GSM-MAP core network 1 30 comprises a 
layer3 131. a Iayer2 135 and a layeri 136. The layer 3 
131 includes an asynchronous CC part 132 and an 
asynchronous MM part 1 33, an asynchronous RRC part 
134. 

[0054] The layers 3 to i of the hybrid type synchro- 
nous radio network 110 are connected and correspond 
respectively to those in the hybrid type synchronous mo- 
bile station 1 00 and those in the asynchronous core net- 
wori^ 130. However the layers 101 of the hybrid type 
asynchronous mobile station 100 and the layer 3 131 of 
the asynchronous core network 1 30 are coupled to each 
other not through the hybrid type synchronous radio net- 
wori< 1 1 0. 

[0055] Fig. 4C is a view showing layered protocol 
structures of a hybrid type asynchronous mobile station, 
a hybrid type asynchronous radio networi^ and a syn- 
chronous ANSl-41 core network. In this drawing, the ref- 
erence numeral 210 denotes a hybrid type asynchro- 
nous mobile station, 220 denotes a hybrid type UTRAN 
which is a hybrid type asynchronous radio networi<, and 
230 denotes an ANSMi core network connected to the 
hybrid type UTRAN 220. 

[0056] The hybrid type asynchronous mobile station 



210 comprises a Iayer3 211 , a Iayer2 217 and a layeri 
218. The layeri includes a synchronous CC part 212. a 
synchronous MM part 213, an asynchronous CC part 
214. an asynchronous MM part 21 5 and asynchronous 

5 RRC part 216 and selectively activates a synchronous 
CC/MM protocol or an asynchronous CC/MM protocol. 
[0057] For example, if the hybrid type asynchronous 
mobile station 210 is cun-ently connected to the ANSI- 
41 core networt^ 230. the layer 3 21 1 therein activates a 

10 protocol between the synchronous CC part 21 2 and syn- 
chronous MM part 21 3 to perform a message interfacing 
operation with the ANSI-41 core network 230. 
[0058] Fig. 4D is a view showing layered protocol 
structures of a hybrid type asynchronous mobile station, 

'5 a hybrid type asynchronous radio networi< and an asyn- 
chronous GSM-MAP core network. In this drawing, the 
reference numeral 21 0 denotes a hybrid type asynchro- 
nous mobile station. 220 denotes hybrid type a UTRAN 
which is a hybrid type asynchronous radio networi^. and 

20 240 denotes an asynchronous GSM-MAP core networi< 
connected to the hybrid type UTRAN 220. 
[0059] The hybrid type asynchronous mobile station 
210 comprises a Iayer3 211 having a NAS part and an 
AS part, a layers 217 and a layeri 218. The NAS part 

25 includes a synchronous CC part 212, a synchronous 
MM part 213, an asynchronous CC part 214 and an 
asynchronous MM part 215 and selectively activates a 
synchronous CC/MM protocol or an asynchronous CC/ 
MM protocol. The AS part includes an asynchronous 

30 RRC part 216. 

[0060] The hybrid type asynchronous radio networi^ 
220 comprises a Iayer3 221 , a Iayer2 225 and a layeri 
226, which activate their protocols corresponding re- 
spectively to those in the hybrid type synchronous mo- 

35 bile station 210 and those in the GSM-MAP core net- 
work 240 to transmit and receive messages. 
[0061] The GSM-MAP core networi< 240 comprises a 
Iayer3 241 having a NAS part and an AS part, a Iayer2 
245 and a layeri 246. The NAS part includes an asyn- 

40 chronous CC part 242 and an asynchronous MM part 
243. The AS part includes an asynchronous RRC part 
244. 

[0062] For example, if the hybrid type asynchronous 
mobile station 210 is cun^entty connected to the GSM- 

45 MAP core network 240. the NAS part therein activates 
protocols of the asynchronous CC part 214 and asyn- 
chronous MM part 21 5 to perform a message interfacing 
operation with the GSM-MAP core network 240. 
[0063] The layers 3 to 1 of the hybrid type asynchro- 

50 nous radio network 220 are connected and correspond 
respectively to those in the hybrid type synchronous mo- 
bile station 210 and those in the asynchronous core net- 
work 240. However, the NAS parts of the hybrid type 
asynchronous mobile station 21 0 and the asynchronous 

55 core network 240 are coupled to each other not through 
the hybrid type asynchronous radio network 220. 
[0064] A communication protocol between a synchro- 
nous mobile station and a synchronous mobile networi< 
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is referred to an Air-interface protocol. For example, a 
Tl A/EIA/IS2000 protocol is used as the Air-interface pro- 
tocol. 

[0065] A communication protocol between a synchro- 
nous radio network and a synchronous core networtt. s 
for example, an ANSl-41 network is referred to an A- 
interface protocol. For example, a three generation in- 
teroperablility specification (3GI0S) is used as the A- 
interface protocol. 

[0066] In case of an asynchronous communication 
system, in other words, in a system having an asynchro- 
nous mobile station, an asynchronous mobile network 
and an asynchronous core network, each of the asyn- 
chronous mobile station and the asynchronous mobile 
network has a RRC protocol entity and communicates 
messages used in the RRC protocol entity with each 
other 

[0067] The RRC protocol entity means a protocol en- 
tity which manages and controls a radio resource be- 
tween the asynchronous mobile station and the asyn- 
chronous mobile network. The radio resource manage- 
ment and control are performed by a message defined 
in the RRC protocol entity (as is referred to "a RRC mes- 
sage" in this specification). 

[0068] The RRC messages can be classified accord- 
ing to its function as follows: 

1) RRC message related to a connection manage- 
ment; 

2) RRC message related to a radio bearer; 

3) RRC message related to a connection mobility; 
and 

4) RRC message related to a measurement control. 

[0069] The RRC message related to a connection 
management includes information related to a connec- 
tion and release between the asynchronous mobile sta- 
tion and the asynchronous mobile network, operations 
after connection and information to be broadcasted to 
the mobile station. 

[0070] The RRC message related to the radio bearer 
includes RRC messages having infomnation related to 
an allocation of the radio resource between the asyn- 
chronous mobile station and the asynchronous mobile 
network, a reconfiguration of the radio resource, etc. 
[0071] The RRC message related to the connection 
mobility includes RRC messages having information re- 
lated to a mobility of the mobile station and a handover 
The RRC message related to the measurement control 
includes RRC messages having information related to 
measurement, confirmation and management of a 
present configuration of the radio resource. 
[0072] The RRC messages includes information ele- 
ments as follows: 

1) Information element related to a core network: 

2) Information element related to a mobility of 
UTRAN; 



3) Information element related to a UE: 

4) Information element related to a radio bearer; 

5) Information element related to a transport chan- 
nel; 

6) Information element related to a physical chan- 
nel; and 

7) Information element related to a measurement. 

[0073] All or a part of infonmation elements are includ- 
ed in each of the RRC messages. Each of the informa- 
tion elements has a plurality of infonnation fields. All or 
a part of the plurality of information fields are communi- 
cated between the mobile station and the radio network 
in accordance with a function and a use. 
[0074] Each of the asynchronous mobile station and 
the asynchronous radio network stores and uses the in- 
formation elements related to the radio resource, the in- 
formation elements included in the RRC message, in the 
RRC protocol entity. Each of the asynchronous mobile 
station and the asynchronous radio network stores and 
uses the information elements not related to the radio 
resource in the CC/MM protocol entity included in the 
Iayer3. 

[0075] The RRC messages, the information elements 
included in the RRC message and the information fields 
included in the information elements are defined for the 
asynchronous communication system. 
[0076] However, in the IMT-2000 system, the asyn- 
chronous mobile station and radio network can be cou- 
pled to the synchronous core network. Accordingly, if the 
present information elements having the present infor- 
mation fields are used, the asynchronous mobile station 
cannot be interfaced with the synchronous core net- 
work. 

[0077] In order to interface the asynchronous mobile 
station and the radio network with the synchronous core 
network, the information elements should have informa- 
tion fields used for the synchronous CC/MM protocol en- 
tity. 

[0078] Therefore, the present invention has been 
made in view of the above problems, and it is an object 
of the present invention to provide a method for trans- 
mitting a radio resource control (RRC) message in an 
asynchronous mobile communication system regard- 
less of an operating type of a core network coupled to 
the asynchronous mobile communication system net- 
work. 

[0079] In accordance with one aspect of the present 
invention, there is provided a method for transmitting a 
radio resource contorl (RRC) message from an asyn- 
chronous mobile station to an asynchronous radio net- 
work in an asynchronous mobile communication sys- 
tem, the method comprising the steps of: a) determining 
whether a core network is a synchronous core network 
or an asynchronous core network; b) if the core network 
is the synchronous core network, generating a RRC 
message having information related to the synchronous 
core network; and c) transmitting the RRC message to 



15 



20 



25 



30 



35 



40 



45 



50 



6 



11 



EP 1 094 675 A1 



12 



the asynchronous radio network. 
[0080] tn accordance with another aspect of the 
present invention, there is provided a method for trans- 
mitting a radio resource control (RRC) message from an 
asynchronous radio network to an asynchronous mobile 
station in an asynchronous mobile communication sys- 
tem, the method comprising the steps of: a) determining 
whether a core network is a synchronous core network 
or an asynchronous core network; b) if the core network 
is the synchronous core network, generating a RRC 
message having information related to the synchronous 
core network; and c) transmitting the RRC message to 
the asynchronous mobile-station. 
[0081 ] The above and other objects, features and ad- 
vantages of the present invention will be more clearly 
understood from the following detailed description taken 
in conjunction with the accompanying drawings, in 
which: 

Rg. 1 A is a view showing a core network interface 
architecture of the conventional synchronous mo- 
bile telecommunications system; and 
Fig. 1 B is a view showing a core network interface 
architecture of the conventional asynchronous mo- 
bile telecommunications system; 
Fig. 2A is a view showing a layered protocol struc- 
ture of the conventional synchronous mobile tele- 
communications system; 

Fig. 28 is a view showing a layered protocol struc- 
ture of the conventional asynchronous mobile tele- 
communications system; 

Fig..3A is a view showing a synchronous ANSI-41 
core network interface architecture of hybrid type 
synchronous mobile station and radio network; 
Fig. 3B is a view showing an asynchronous GSM- 
MAP core network interface architecture of hybrid 
type synchronous mobile station and radio network; 
Fig. 3C is a view showing an asynchronous GSM- 
MAP core network interface architecture of hybrid 
type asynchronous mobile station and radio net- 
work; 

Fig. 3D IS a view showing a synchronous ANSI-41 
core network interface architecture of hybrid type 
asynchronous mobile station and radio network; 
Fig. 4A is a view showing layered protocol struc- 
tures of hybrid type synchronous mobile station and 
radio network and the synchronous ANSI-41 core 
network; 

Fig. 48 is a view showing layered protocol struc- 
tures of hybrid type synchronous mobile station and 
radio network and the asynchronous GSM-MAP 
core network: 

Fig. 4C is a view showing layered protocol struc- 
tures of hybrid type asynchronous mobile station 
and radio network and the synchronous ANSI-41 
core network; 

Fig. 4D is a view showing layered protocol struc- 
tures of hybrid type asynchronous mobile station 



and radio network and the asynchronous GSM- 
MAP core network; 

Fig. 5 is a flow chart illustrating a method for trans- 
mitting a radio resource control (RRC) message 
5 from an asynchronous mobile station to an asyn- 
chronous radio network; 

Fig. 6 is a flow chart illustrating a method for receiv- 
ing a radio resource control message (RRC) from 
an asynchronous radio network; 
10 Fig. 7A is a diagram of a RRC connection request 
message when a core network is a GSM-MAP net- 
work; 

Fig. 78 is a diagram of a RRC connection request 
message when a core network is an ANSl-41 net- 
15 work; 

Fig. 8A is a diagram of a RRC connection re-estab- 
lishment request message when a core network is 
a GSM-MAP network; 

Fig. 88 is a diagram of a RRC connection re-estab- 
20 lishment request message when a core network is 
an ANSI-41 network; 

Fig. 9A is a diagram of a RRC UE capability infor- 
mation message when a core network is a GSM- 
MAP network; 

25 Fig, 98 is a diagram of a RRC UE capability infor- 
mation message when a core network is an ANSI- 
41 network; 

Fig. 10A is a diagram of a RRC downlink direct 
transfer message when a core network is a GSM- 
30 MAP network; 

Fig. 108 Is a diagram of a RRC downlink direct- 
transfer message when a core network is an ANSI- 
41 network; 

Fig. 1 1 A is a diagram of an initial direct transfer mes- 
35 sage when a core network is a GSM-MAP network; 
Fig. 1 1 8 is a diagram of a RRC initial direct transfer 
message when a core network is an ANSl-41 net- 
work; 

Fig. 1 2A is a diagram of a RRC inter-system hando- 
40 ver failure message when a core network is a GSM- 
MAP network; 

Fig. 1 28 is a diagram of a RRC inter-system hando- 
ver failure message when a core network is an AN- 
SI-41 network; 

45 Figs. 1 2C to 1 2G are diagrams illustrating contents 
of a message field included in the RRC inter-system 
handover failure message of Fig. 128; 
Fig. 13 is a flow chart showing a method for trans- 
mitting a RRC message from an asynchronous ra- 

50 dio network to an asynchronous mobile station; 

Fig. 1 4 is a flow chart showing a method for receiv- 
ing a RRC message from an asynchronous mobile 
station; 

Fig. 15A is a diagram of a RRC connection setup 
55 message when a core network is a GSM-MAP net- 
work; 

Fig. 1 58 is a diagram of a RRC connection setup 
message when a core network is an ANSI-41 net- 
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work; 

Fig. 16A is a diagram of a RRC paging message 
when a core network is a GSM -MAP network; 
Rg. 1 6B is a diagram of a RRC paging message 
when a core network is an ANSI -41 network; 5 
Rg. 1 7A is a diagram of a RRC security mode con- 
trol message when a core network is a GSM-MAP 
network; 

Rg. 1 7B is a diagram of a RRC security mode con- 
trol message when a core network is an ANSMi 
network; 

Rg. 1 8A is a diagram of a RRC radio bearer setup 
message when a core network is a GSM-MAP net- 
work; 

Rg. 1 8B is a diagram of a RRC radio bearer setup '5 
message when a core network is an ANSI-41 net- 
work; 

Rg. 19A is a diagram of a RRC cell update conflmn 
message when a core network is a GSM-MAP net- 
work; 20 
Rg. 1 9B is a diagram of a RRC cell update confirm 
message when a core network is an ANSI-41 net- 
work; 

Rg. 20A is a diagram of a RRC URA update confirm 
message when a core network is a GSM-MAP net- 25 
work; 

Rg. 20B is a diagram of a RRC URA update confirm 
message when a core network is an ANSI-41 net- 
work; 

Rg. 21 A is a diagram of a RRC RNTI reallocation 30 
message when a core network is a GSM-MAP net- 
work; 

Rg. 21 B is a diagram of a RRC RNTI reallocation 
message when a core network is an ANSI-41 net- 
work; 

Rg. 22A is a diagram of a RRC active set update 
message when a core network is a GSM-MAP net- 
work; 

Rg. 22B is a diagram of a RRC active set update 
message when a core network is an ANSI-41 net- 
work; 

Rg. 23A is a diagram of a RRC handover command 
message when a core network is a GSM-MAP net- 
work; 

Rg. 23B is a diagram of a RRC handover command 
message when a core network is an ANSI-41 net- 
work; 

Rg. 24A is a diagram of a RRC inter-system hando- 
ver command message when a core network is a 
GSM-MAP network; 

Rg. 24B is a diagram of a RRC inter-system hando- 
ver command message when a core network is an 
ANSI-41 network; and 

Rgs. 24C to 24E are diagrams illustrating contents 
of a message field included in the RRC inter-system 
handover command message of Fig. 24B. 

[0082] Hereinafter, the preferred embodiments of the 



present invention will be described in detail with refer- 
ence to the accompanying drawings. 
[0083] In the conventional RRC message, Informa- 
tion fields related to a type of a core networic are 
changed and provided to the mobile station. According- 
ly, the asynchronous mobile station can be interfaced 
with the core network regardless of the type of the core 
networlc. 

[0084] The RRC messages and the information ele- 
ments included in the RRC messages, which are related 
to the type of the core network, will be described. 

1) RRC connection request message 

[0085] The mobile station requests a RRC connection 
to the radio network by using the RRC connection re- 
quest message. The RRC connection request message 
Includes information element related to an information 
related to a UE information, infonmation element related 
to a radio bearer information, and information element 
related to a transport channel infonmation and so on. 

2) RRC connection setup message 

[0086] The RRC connection setup message is a re- 
sponse message to the RRC connection request mes- 
sage. The RRC connection setup message includes in- 
formation for a RRC connection, for example, the infor- 
mation element related to the UE information, the infor- 
mation element related to the radio bearer information, 
the information element related to the transport channel 
information and the infonmation element related to the 
physical channel information and so on. 

3) RRC connection re-establishment request message 

[0087] The RRC connection re-establishment mes- 
sage is a response message to the RRC connection re- 
establishment request message. The RRC connection 
re-establishment message includes infonmation for a 
RRC connection re-establishment, for example, the in- 
formation element related to the UE information, the in- 
formation element related to the transport channel infor- 
mation, an information element related to core network 
information and the information element related to the 
physical channel information and so on. 

4) UE Capability information message 

[0088] The UE capability information message is a 
message used for transmitting a capability of the UE to 
the radio network. The UE capability information mes- 
sage includes the information element related to the 
core network information and the information element 
related to the UE information and so on. 
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5) Direct transfer message 

[0089] The direct transfer message is used for trans- 
mitting CC/MM protocol entity through a radio interface. 
The direct transfer message includes the information el- 
ement related to the core network information and an 
information element related to measurement informa- 
tion for radio resource management and so on. 
[0090] The direct transfer message includes three 
kinds of direct transfer message, i.e.. an initial direct 
transfer message, a downlink direct transfer message 
and a uplink direct transfer message. The initial direct 
transfer message is used for transmitting the CC/MM 
protocol entity from the mobile station to the radio net- 
work at the first time. The downlink direct transfer mes- 
sage is used for the CC/MM protocol entity from the ra- 
dio network to the mobile station. The uplink direct trans- 
fer message is used for transmitting the CC/MM protocol 
entity from the mobile station to the radio network except 
for the first time. 

6) Paging message 

[0091] The paging message is used for transmitting 
paging information from the core network to the mobile 
station. The paging message includes the information 
element related to the core network information and the 
information element related to the UE information and 
so on. 

7) Security mode control message 

[0092] The security mode control message is used for 
providing information related to a ciphering, for exam- 
ple, a start point and keys of the ciphering from the radio 
network to the mobile station. The security mode control 
message includes the information element related to the 
core network information, the information element relat- 
ed to the radio bearer Information and the information 
element related to the UE information and so on. 

8) Radio bearer setup message 

[0093] The radio bearer setup message is used for 
setting a radio bearer. The radio bearer setup message 
includes the information element related to the core net- 
work information, the information element related to the 
UE information, the information element related to the 
radio bearer Infomnation the information element related 
to the transport channel and the information element re- 
lated to the physical channel information and so on. 

9) Cell update confirm message 

[0094] The cell update confirm message is a re- 
sponse message to a cell update message generated 
by the mobile station and a message representing an 
acknowledgment of information related to a new cell se- 



lected by the mobile station. The cell update confirm 
message includes the information element related to the 
UE information, an information element related to a 
UTRAN mobility information, the information element 
5 related to the core network information and the informa- 
tion element related to the physical channel information 
and so on. 

10) URA update confirm message 

JO 

[0095] The UTRAN registration area (URA) cell up- 
date confirm message is a response message to a URA 
update message transmitted by the mobile station and 
a message representing an acknowledgment of a new 

'5 URA cell information selected by the mobile station. The 
URA update confirm message includes the information 
element related to the UE information, the information 
element related to the UTRAN mobility information, and 
the information element related to the core network in- 

20 formation and so on. 

11) RNTI reallocation message 

[0096] The RNTI reallocation message is used for al- 
25 locating a new radio network temporary identifier (RNTI) 
to the mobile station. The radio network discriminates 
the mobile station by using the RNTI. The RNTI reallo- 
cation message includes the information element relat- 
ed to the UE information and the information element 
30 related to the core network information and so on. 

12) Active set update message 

[0097] The active set update message is a message 
35 representing an update of radio link information included 
in an active set between the mobile station and the radio 
network. The active set update message includes the 
information element related to the UE information and 
the information element related to the physical channel 
40 information and so on. 

13) Handover command message 

[0098] The handover command message is a mes- 
45 sage used for commanding the mobile station to start a 
handover. The handover command message includes 
the information element related to the UE information, 
the information element related to the core network in- 
formation and the information element related to the 
50 physical channel information and so on. 

14) Inter-system handover command message 

[0099] The inter-system handover command mes- 
55 sage is a message used for commanding the mobile sta- 
tion to start a handover from UTRAN to another radio 
system, i.e. GSM radio system or Tl A/E1A/IS2000 radio 
system. The inter-system handover command message 



9 



17 



EP 1 094 675 A1 



18 



includes the information element related to the UE in- 
formation and so on. 

15) Inter-system handover failure message 

[0100] The inter-system handover failure message is 
a response message to the inter-system handover com- 
mand message. The inter-system handover failure mes- 
sage represents a failure of a handover from UTRAN to 
another radio system ( i.e. GSM radio system or TIA/ 
EIA/1S2000 radio system) and includes the information 
element related to the UE information and so on. 
[0101] In order to interface the asynchronous mobile 
station and the asynchronous radio network with the 
synchronous core network, information fields related to 
the synchronous core network . information fields nec- 
essary for the synchronous CC/MM entity and informa- 
tion fields related to radio resource depending on the 
type of the core network are added to the RRC message 
mentioned above. Accordingly, the asynchronous mo- 
bile station changes and transmits to the asynchronous 
radio network the information element which should be 
changed according to the type of the core network. Also, 
the asynchronous radio network changes and transmits 
to the asynchronous mobile station the information ele- 
ment which should be changed according to the type of 
the core network. 

[0102] The asynchronous radio network and the 
asynchronous mobile station should receive and proc- 
ess the RRC message having the information related to 
the synchronous core network in a different method from 
the case of receiving the conventional RRC message. 
The method for transmitting the RRC message having 
the information related to the synchronous core network 
will be described with reference to Figs. 5A and 5B. 

<Embodiment 1> 

[0103] Fig. 5 is a flow chart illustrating a method for 
transmitting a radio resource control (RRC) message 
from an asynchronous mobile station to an asynchro- 
nous mobile communication network. 
[0104] The asynchronous mobile station receives a 
system information message through a broadcast con- 
trol channel from the asynchronous radio network and 
obtains an operating type of a core network from a mas- 
ter system information block included in the system in- 
formation message at step Sill. The mobile station de- 
termines the core network is a GSM-MAP network or an 
ANSl-41 network based on the operating type of the 
core network at step S 112. 

[0105] If the core network is the GSM-MAP network, 
the mobile station operates the asynchronous CC and 
MM entities in the Iayer3 at step S113. The mobile sta- 
tion selects RRC messages to be transmitted to the 
asynchronous radio network at step S114. Then, the 
mobile station generates and transmits the RRC mes- 
sage having information related to the asynchronous 



core network, information necessary for operation of the 
asynchronous CC/MM. radio resource information relat- 
ed to the asynchronous core network and others infor- 
mation independent from the operating type of the core 

5 network in accordance with a message format defined 
in the present 3GPP specification at step 115. 
[0106] After transmitting the RRC message, if there is 
another message to be transmitted, the mobile station 
repeats the steps Si 14 and S115. 

10 [0107] If the RRC message selected by the mobile 
station is the RRC connection request message and the 
core network is the GSM-MAP network, the RRC con- 
nection request message has a data format illustrated 
in Fig. 7A. The format of the RRC connection request 

15 message of Fig. 7A is the same as that of the RRC con- 
nection request message used in the conventional 
asynchronous mobile communication system. 
[0108] Fig. 7A is a diagram of a RRC connection re- 
quest message when a core network is a GSM-MAP 

20 network. 

[0109] In Fig. 7A, an initial UE identity information field 
represents an identity of a mobile station requesting a 
RRC connection. In case of the asynchronous CC and 
MM protocol entities, the initial UE identity infonmation 

25 field is one of an international mobile subscriber identity 
(IMSI), an international mobile equipment identity (IM- 
El), a packet temporary mobile subscriber identity (P- 
TMSl) or a temporary mobile subscriber identity (TMSI). 
A RTT infomiation field represents the operating type of 

30 the core network. 

[0110] If the RRC message selected by the mobile 
station is the RRC connection re-establishment request 
message and the core network is the GSM-MAP net- 
work, the RRC connection re-establishment message 

35 has a data format illustrated in Fig. 8A. The format of 
the RRC connection re-establishment request message 
of Fig. 8A is the same as that of the RRC connection re- 
establishment request message used in the convention- 
al asynchronous mobile communication system. 

40 [0111] Fig. 8A is a diagram of a RRC connection re- 
establishment request message when a core network is 
a GSM-MAP network. 

[0112] In Fig. 8A. a PLMN identity information field 
represents an identity of a public land mobile network 

45 (PLMN) and includes a mobile country code (MCC) and 
a mobile network code (MNC). A CN domain identity in- 
formation field represents whether a domain of the core 
network (CN) is Packet domain (i.e., IP. GPRSGPRS) 
or Circuit domain (i.e., PSTN/ISDN). A NAS system info 

50 information field represents infomnation in the non-ac- 
cess stratum (NAS) part and includes a location area 
code (LAC) and a routing area code (RAC). The RTT 
information field represents the operating type of the 
core network. 

55 [0113] If the RRC message selected by the mobile 
station is the UE capability information message and the 
core network is the GSM-MAP network, the UE capabil- 
ity information message has a data format illustrated in 
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Fig. 9A. The format of the UE capability information 
message of Fig. 9A is the same as that of the UE capa- 
bility information message used in the conventional 
asynchronous mobile communication system. 
[0114] If the RRC message selected by the mobile 
station is the RRC downlink direct transfer message and 
the core network is the GSM-MAP network, the RRC 
downlink direct transfer message has a data format il- 
lustrated in Fig. 10A. The format of the RRC downlink 
direct transfer message of Fig. 10A is the same as that 
of the RRC downlink direct transfer message used in 
the conventional asynchronous mobile communication 
system. 

[0115] If the RRC message selected by the mobile 
station is the initial direct transfer message and the core 
network is the GSM-MAP network, the initial direct 
transfer message has a data fonmat illustrated in Fig. 
11 A. The format of the initial direct transfer message of 
Fig. 11 A is the same as that of the initial direct transfer 
message used in the conventional asynchronous mo- 
bile communication system. 
[0116] If the RRC message selected by the mobile 
station is the inter-system handover failure message 
and the core network is the GSM-MAP network, the in- 
ter-system handover failure message has a data format 
illustrated in Fig. 12A. The format of the inter-system 
handover failure message of Fig. 12A is the same as 
that of the inter-system handover failure message used 
in the conventional asynchronous mobile communica- 
tion system. 

[0117] Referring to Fig. 12A. a system type informa- 
tion field includes information representing a type and a 
version of a system. A message information field in- 
cludes information used for the system specified in the 
system type information field. The RTT information field 
represents the operating type of the core network. 
[0118] Referring to Fig. 5 again, if the core network is 
the ANSI-41 network, the mobile station operates the 
synchronous CC and MM entities in the layerO at step 

5116. The mobile station selects RRC messages to be 
transmitted to the asynchronous radio network at step 

51 17. The mobile station picks out unnecessary infor- 
mation elements in the asynchronous RRC message at 
step 118. 

[0119] The mobile station generates a new RRC mes- 
sage by inserting new infomnation elements related to 
the synchronous core network, e.g.. the ANSI-41 net- 
work, instead of the extracted information elements at 
step 119. The mobile station transmits the new RRC 
message to the radio network. Then, if there is another 
RRC message to be transmitted, the mobile station re- 
peats the steps 116 to ll9.The new RRC message in- 
cludes information related to the ANSI-41 core network, 
infonmation necessary for operating the synchronous 
CC/MM protocol entity, radio resource information relat- 
ed to the synchronous core network and the information 
independent from the operating type of the core net- 
work. 



[0120] If the RRC message selected by the mobile 
station is the RRC connection request message and the 
core network is the ANSI-41 network, infomriation fields 
related to the ANSI-41 network are newly defined and 

5 included in the information element related to the UE 
information so that the synchronous CC/MM entities can 
be operated in normal. In this case, the RRC connection 
request message has a data format illustrated in Fig. 76. 
[0121] Fig. 78 is a diagram of a RRC connection re- 

10 quest message when a core network is an ANSI-41 net- 
work. 

[0122] In Fig. 7B, an initial UE identity infonmation field 
represents an identity of a mobile station requesting a 
RRC connection. In case of the synchronous CC and 

'5 MM protocol entities, the initial UE identity information 
field is one of an intemational mobile subscriber identity 
(IMSI), a temporary mobile subscriber identity (TMSI) or 
an electronic serial number (ESN). The RTT infonnation 
field represents the operating type of the core network. 

20 The other elements except for two information elements 
described above are the same as those of the asynchro- 
nous RRC connection request message. 
[0123] If the RRC message selected by the mobile 
station is the RRC connection re-establishment request 

25 message and the core network is the ANSI-41 network, 
information fields related to the ANSI-41 network are 
newly defined and included in the information element 
related to the UE information so that the synchronous 
CC/MM entities can be operated in normal. In this case, 

30 the RRC connection re-establishment request message 
has a data format illustrated in Fig. SB. 
[0124] Fig. 88 is a diagram of a RRC connection re- 
establishment request message when a core network is 
an ANSI-41 network. 

35 [0125] In Fig. 88, CN information elements include a 
network identification (NID) information field, a system 
identification (SID) information field, a protocol revision 
level (P_REV) infomnation field, a minimum protocol re- 
vision level (MIN_P_REV) information field and a circuit 

40 bearer identifier. 

[0126] The NID infomnation field represents an iden- 
tifier used for discriminating a network in lMT-2000 com- 
munication system. The SID information field repre- 
sents an identifier used for discriminating an lMT-2000 

45 communication system. The P_REV information field 
represents a protocol revision level of the system . A 
protocol revision level of the mobile station is represent- 
ed as MOB_P_REV The mobile station should have the 
P.REV information of the system communicating with 

50 itself. The MIN_P_REV represents a minimum protocol 
revision level necessary for the mobile station to access 
the system. In other words, if M08,P_REV is larger 
than or equal to MIN_P_REV, the mobile station can ac- 
cess the system. On the contrary, if MOB.P^REV is 

55 smaller than M IN_P_REV, the mobile station cannot ac- 
cess the system. 

[0127] The circuit bearer identifier information field 
represents a bearer circuit identification between the ra- 
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dio network and the core network. The RTT information 
field represents the operating type of the core network. 
The other elements except for two information elements 
described above are the same as those of the asynchro- 
nous RRC connection request message. 
[0128] If the RRC message selected by the mobile 
station is the RRC UE capability information message 
and the core network is the ANSI-41 network, infonna- 
tion fields related to the ANSI-41 network are newly de- 
fined and included so that the synchronous CC/MM en- 
tities can be operated in normal, in this case, the RRC 
UE capability message has a data format illustrated in 
Fig. 98. 

[0129] Fig. 98 is a diagram of a RRC UE capability 
information message when a core network is an ANSI- 
41 network. 

[0130] In Fig. 98. CN information elements include a 
network identification (NID) information field, a system 
identification (SID) information field, a protocol revision 
level (P_REV) information field, a minimum protocol re- 
vision level (MIN_P_REV) information field and a circuit 
bearer identifier. The other elements except for two in- 
formation elements described above are the same as 
those of the asynchronous RRC UE capability message. 
[0131] If the RRC message selected by the mobile 
station is the RRC downlink direct transfer message and 
the core network is the ANSI-41 network, information 
fields related to the ANSI-41 network are newty defined 
and included so that the synchronous CC/MM entities 
can be operated in nonnal. In this case, the RRC down- 
link direct transfer message has a data format illustrated 
in Fig. 108. 

[0132] Fig. 108 is a diagram of a RRC downlink direct 
transfer message when a core network is an ANSMi 
network. 

[0133] In Fig. 108. CN information elements include 
a network identification (NID) information field, a system 
identification (SID) information field, a protocol revision 
level (P.REV) information field, a minimum protocol re- 
vision level {MIN_P_REV) information field and a circuit 
bearer identifier. The other elements except for two in- 
formation elements described above are the same as 
those of the asynchronous RRC direct transfer mes- 
sage. 

[0134] If the RRC message selected by the mobile 
station is the RRC initial direct transfer message and the 
core network is the ANSI-41 network, information fields 
related to the ANSI-41 network are newly defined and 
included so that the synchronous CC/MM entities can 
be operated in normal, in this case, the RRC initial direct 
transfer message has a data format illustrated in Fig. 
118. 

[0135] Fig. 118 is a diagram of a RRC initial direct 
transfer message when a core network is an ANSI-41 
network. 

[0136] In Fig. 118, CN information elements include 
a network identification (NID) information field, a system 
identification (SID) information field, a protocol revision 



level (P_REV) information field, a minimum protocol re- 
vision level (MIN_P_REV) information field and a circuit 
bearer identifier The other elements except for two in- 
formation elements described above are the same as 
5 those of the asynchronous RRC direct transfer mes- 
sage. 

[0137] If the RRC message selected by the mobile 
station is the RRC inter-system handover failure mes- 
sage and the core network is the ANSt-4i network, in- 
to formation fields related to the ANSI-41 network are new- 
ly defined and included so that the synchronous CC/MM 
entities can be operated in nonmal. In this case, the RRC 
inter-system handover failure message has a data for- 
mat illustrated in Fig. 128. 
'5 [0138] Fig. 128 is a diagram of a RRC inter-system 
handover failure message when a core network is an 
ANSI-41 network; 

[0139] In Fig. 128, the other information element in- 
cludes a system type information field and a message 

20 information field necessary for an inter-system handoff . 
The other elements except for two information elements 
described above are the same as those of the asynchro- 
nous inter-system handover failure message. 
[0140] In Fig. 128, the message information element 

25 includes parameters of a general handoff direction mes- 
sage and information necessary for synchronization 
with a TIA/EIA/IS2000 system. The message informa- 
tion element is encoded by an encoding method used 
for the synchronous system and transmitted to the asyn- 

30 chronous mobile station. Fields included in the message 
information element are illustrated in Figs. 12C to 12G. 
[0141] Figs. 12C to 12G are diagrams illustrating con- 
tents of a message field included in the RRC inter-sys- 
tem handover failure message of Fig. 128. 

35 [0142] In order to interface the asynchronous mobile 
station and the asynchronous radio network with the 
synchronous or the asynchronous core network, the 
asynchronous mobile station receives and processes a 
message from the asynchronous radio network. A meth- 

40 od for processing the message from the radio network 
is illustrated in Fig. 6. 

[0143] The asynchronous mobile station receives a 
system information message from the asynchronous ra- 
dio network at step S2ii. The mobile station detects a 

45 master system information block and obtains informa- 
tion related to an operating type of a core network. 
[0144] The mobile station determines whether the 
core network is the GSM-MAP network or the ANSI-41 
network at step S212. The mobile station operates the 

50 asynchronous CC and MM protocol entities in the layers 
at step S213. The mobile station receives a RRC mes- 
sage from the asynchronous radio network at step 214, 
The RRC message received from the asynchronous ra- 
dio network Includes information fields related to the 

55 GSM-MAP core network, information fields necessary 
for the asynchronous CC and MM protocol entities to be 
operated in nonmal, information fields related to the ra- 
dio resource dependence on the GSM-MAP core net- 
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work, and information fields related to the radio resource 
independence on the operating type of core network and 
so on. 

[0145] The mobile station process the RRC message 
in accordance with a method defined in the present 5 
3GPP specification at step S21 5. In more detail, the mo- 
bile station transmits the information fields related to the 
GSM-MAP core network and the infomiation fields nec- 
essary for the asynchronous CC/MM protocol entity to 
the asynchronous CC/MM protocol entity, stores in the 
RRC protocol sub layer the information fields related to 
the radio resource dependant on the GSM-MAP core 
network and the information fields related to the radio 
resource independent from the operating type of the 
core network and uses the stored information fields for 
establishing the radio resource. 
[0146] Ifthe core network is the ANSI-41 network.the 
mobile station operates the synchronous CC and MM 
entities in the layers at step S216. The mobile station 
receives a new RRC message having a different format 
from that of the asynchronous message, from the asyn- 
chronous radio network at step S217. The RRC mes- 
sage received from the asynchronous radio network in- 
cludes information fields related to the ANSI-41 core 
network, information fields necessary for the synchro- 
nous CC and MM protocol entities to be operated in 
norma! .information fields related to the radio resource 
dependence on the ANSI-41 core network, and informa- 
tion fields related to the radio resource independence 
on the operating type of core network and so on. 
[0147] The mobile station processes the new RRC 
message in accordance with the conventional asyn- 
chronous RRC message at step 8218. In more detail, 
the mobile station transmits the information fields relat- 
ed to the GSM-MAP core network and the information 
fields necessary for the asynchronous CC/MM protocol 
entity to the asynchronous CC/MM protocol entity, 
stores in the RRC protocol sub layer the information 
fields related to the radio resource dependant on the 
GSM-MAP core network and the information fields re- 
lated to the radio resource independent from the oper- 
ating type of the core network and uses the stored in- 
formation fields for establishing the radio resource. 
[0148] In IMT-2000 system, an asynchronous mobile 
station and radio network are coupled to a synchronous 
or an asynchronous core network. Accordingly, the 
asynchronous radio network transmits a different RRC 
message to the asynchronous mobile station according 
to the operating type of the core network. 
[0149] Fig. 13 is a flow chart showing a method for 
transmitting a RRC message from an asynchronous ra- 
dio network to an asynchronous mobile station. 
[0150] The asynchronous radio network receives in- 
formation related to a core network through a data com- 
munication with the core network or hardware, for ex- 
ample, a dip switch at step S31 1 • The asynchronous ra- 
dio network determines whether the core network is the 
GSM-MAP or the ANSI-41 network at step S312, 



If the core network is the GSM-MAP network, the asyn- 
chronous radio network transmits a system information 
message to the asynchronous mobile station at step 
S313. The asynchronous radio network selects a RRC 
message to be transmitted to the asynchronous mobile 
station at step S314. Then, the asynchronous radio net- 
work generates and transmits a RRC message having 
information related to the asynchronous core network, 
information necessary for operation of the asynchro- 
nous CC/MM. radio resource information related to the 
asynchronous core network and others information in- 
dependent from the operating type of the core network 
in accordance with a message format defined in the 
present 3GPP specification at step S315. 
[0151] If the RRC message selected by the radio net- 
work is the RRC connection setup message and the 
core network is the GSM-MAP network, the RRC con- 
nection setup message has a data format illustrated in 
Fig. ISA. The format of the RRC connection request 
message of Fig. 15A is the same as that of the RRC 
connection setup message used in the conventional 
asynchronous mobile communication system. 
[01 52] Fig. 1 5A is a diagram of a RRC connection set- 
up message when a core network is a GSM-MAP net- 
work. 

[0153] In Fig. ISA, an initial UE identity information 
field represents an identity of a mobile station requesting 
a RRC connection. In case of the asynchronous CC and 
MM protocol entities, the initial UE identity information 
field is one of an international mobile subscriber identity 
(IMSI), an international mobile equipment identity (IM- 
El), a packet temporary mobile subscriber identity (P- 
TMSl) or a temporary mobile subscriber identity (TMSl). 
A RTT information field represents the operating type of 
the core network. 

[0154] If the RRC message selected by the radio net- 
work is the RRC paging message and the core network 
is the GSM-MAP network, the RRC paging message 
has a data format illustrated in Fig. 16A. The format of 
the RRC paging message of Fig. 16A is the same as 
that of the RRC paging message used in the conven- 
tional asynchronous mobile communication system. 
[0155] Fig. 16A is a diagram of a RRC paging mes- 
sage when a core network is a GSM-MAP network. 
[0156] In Fig. 16A, a CN domain identity information 
field represents whether a domain of the core network 
(CN) is Packet domain (i.e.. Internet Protocol (IP), Gen- 
eral Packet Radio Service (GPRS)) or Circuit domain (i. 
e., Public Switched Telephone network/Integrated Serv- 
ices Digital Network (PSTN/ISDN)). A paging record 
type identifier information field represents an identity of 
a mobile station requesting a RRC connection. In case 
of the asynchronous CC and MM protocol entities, the 
paging record type identifier information field is one of 
IMSl, TMSl or P-TMSl. The RTT informafion field rep- 
resents the operating type of the core network. 
[0157] If the RRC message selected by the radio net- 
work is a RRC security mode control message and the 
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core network is the GSM-MAP network, the RRC secu- 
rity mode control message has a data format illustrated 
in Fig. 1 7A. The format of the RRC security mode control 
message of Fig, 17A is the same as that of the RRC 
security mode control message used in the conventional 
asynchronous mobile communication system. 
[0158] Fig. 1 7A is a diagram of a RRC security mode 
control message when a core network is a GSM-MAP 
network. 

[0159] In Fig. 17A, theCN domain identity information 
field represents whether a domain of the core network 
(CN) is Packet domain (i.e.. IP GPRS) or Circuit domain 
(i.e.. PSTN/ISDN), The RTT information field represents 
the operating type of the core network. 
[0160] If the RRC message selected by the radio net- 
work is a radio bearer setup message and the core net- 
work is the GSM-MAP network, the radio bearer setup 
message has a data format illustrated In Fig. 18A. The 
format of the radio bearer setup message of Fig. 1 8A is 
the same as that of the radio bearer setup message 
used in the conventional asynchronous mobile commu- 
nication system. 

[0161] Fig. 18A is a diagram of a RRC radio bearer 
setup message when a core network is a GSM-MAP 
network. 

[0162] In Fig. 18A. the CN domain identity information 
field represents whether a domain of the core network 
(CN) is Packet domain (i.e.. IP. GPRS) or Circuit domain 
(i.e., PSTfvJ/ISDN). A NAS system info information field 
represents information in the non-access stratum (NAS) 
part and includes a location area code (LAC) and a rout- 
ing area code (RAC). The RTT information field repre- 
sents the operating type of the core network. 
[0163] If the RRC message selected by the radio net- 
work is a RRC cell update confirm message and the core 
network is the GSM-MAP network, the RRC cell update 
confirm message has a data format illustrated in Fig. 
19A. The format of the RRC cell update confirm mes- 
sage of Fig. ISA is the same as that of the RRC cell 
update confirm message used in the conventional asyn- 
chronous mobile communication system. 
[0164] Fig. 19A is a diagram of a RRC cell update con- 
firm message when a core network is a GSM-MAP net- 
work. 

[0165] In Fig, 19A, a PLMN identity information field 
represents an identity of a public land mobile network 
(PLMN) and includes a mobile country code (MCC) and 
a mobile network code (MNC). The CN domain identity 
infonmation field represents whether a domain of the 
core network (CN) is Packet domain (i.e.. IP. GPRS) or 
Circuit domain (i.e.. PSTN/ISDN). A NAS system info 
infonmation field represents information in the non-ac- 
cess stratum (NAS) part and includes a location area 
code (LAC) and a routing area code (RAC). The RTT 
information field represents the operating type of the 
core network. 

[01 66] If the RRC message selected by the radio net- 
work is a RRC URA update confimn message and the 



core network is the GSM-MAP network, the RRC URA 
update confirm message has a data format illustrated in 
Rg. 20A. The format of the RRC URA update confirm 
message of Fig. 20A is the same as that of the RRC 
5 URA update confirm message used in the conventional 
asynchronous mobile communication system. 
[0167] Fig. 20A is a diagram of a RRC URA update 
confirm message when a core network is a GSM-MAP 
network. 

10 [01 68] If the RRC message selected by the radio net- 
work is a RRC RNTI reallocation message and the core 
network is the GSM-MAP network, the RRC RNTI real- 
location message has a data format illustrated in Fig. 
21 A. The format of the RRC RNTI reallocation message 

15 of Fig. 21 A is the same as that of the RRC RNTI reallo- 
cation message used in the conventional asynchronous 
mobile communication system. 
[0169] Fig. 21 A is a diagram of a RRC RNTI realloca- 
tion message when a core network is a GSM-MAP net- 

20 work. 

[0170] In Fig. 21 A, a PLMN identity information field 
represents an identity of a public land mobile network 
(PLMN) and includes a mobile country code (MCC) and 
a mobile network code (MNC). The CN domain identity 

25 information field represents whether a domain of the 
core network (CN) is Packet domain (i.e.. IP. GPRS) or 
Circuit domain (i.e., PSTN/ISDN). A NAS system info 
information field represents information in the non-ac- 
cess stratum (NAS) part and includes a location area 

30 code (LAC) and a routing area code (RAC). The RTT 
information field represents the operating type of the 
core network. 

[0171] If the RRC message selected by the radio net- 
work is a RRC active set update message and the core 

35 network is the GSM-MAP network, the RRC active set 
update message has a data format illustrated In Fig. 
22A. The format of the RRC active set update message 
of Fig. 22A is the same as that of the RRC active set 
update message used In the conventional asynchro- 

40 nous mobile communication system. 

[0172] Fig. 22A is a diagram of a RRC active set up- 
date message when a core network is a GSM-MAP net- 
work. 

[0173] In Fig. 22A, a PLMN identity information field 
45 represents an identity of a public land mobile network 
(PLMN) and includes a mobile country code (MCC) and 
a mobile network code (MNC). The CN domain identity 
information field represents whether a domain of the 
core network (CN) is Packet domain (i.e., IP, GPRS) or 
50 Circuit domain (i.e., PSTN/ISDN). A NAS system info 
information field represents information in the non-ac- 
cess stratum (NAS) part and includes a location area 
code (LAC) and a routing area code (RAC). The RTT 
information field represents the operating type of the 
55 core network. 

[0174] If the RRC message selected by the radio net- 
work is a RRC handover command message and the 
core network is the GSM-MAP network, the RRC hando- 
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ver command message has a data format illustrated in 
Fig, 23A. The format of the RRC handover command 
message of Fig. 23A is the same as that of the RRC 
handover command message used in the conventional 
asynchronous mobile communication system. 
[0175] Fig. 23A is a diagram of a RRC handover com- 
mand message when a core network is a GSM-MAP 
network. 

[0176] In Fig. 23A. a PLMN identity information field 
represents an identity of a public land mobile network 
(PLMN) and includes a mobile country code (MCC) and 
a mobile network code (MNC). The CN domain identity 
information field represents whether a domain of the 
core network (CN) is Packet domain (i.e., IP, GPRS) or 
Circuit domain (i.e.. PSTfsi/ISDN). A NAS system info 
information field represents information in the non-ac- 
cess stratum (NAS) part and includes a location area 
code (LAC) and a routing area code (RAC). The RTT 
information field represents the operating type of the 
core network. 

[0177] If the RRC message selected by the radio net- 
work is a RRC inter-system handover command mes- 
sage and the core network is the GSM-MAP network, 
the RRC inter-system handover command message 
has a data format illustrated in Fig. 23A. The format of 
the RRC inter-system handover command message of 
Fig. 23A is the same as that of the RRC inter-system 
handover command message used in the conventional 
asynchronous mobile communication system. 
[0178] Fig. 24A is a diagram of a RRC inter-system 
handover command message when a core network is a 
GSM-MAP network. 

[0179] In Fig. 24A. a system type infonmation field in- 
cludes information representing a type and a version of 
a system. A message information field includes informa- 
tion used for the system specified in the system type 
information field. The RTT information field represents 
the operating type of the core network. 
[0180] Referring to Fig. 13 again, if the core network 
is the ANSI-41 network, the radio network transmits a 
system information message having information related 
to the synchronous core network to the mobile station 
at step S316. The radio network selects a RRC mes- 
sage to be transmitted to the mobile station at step 31 7. 
The radio network pk:ks out unnecessary information el- 
ements in the asynchronous RRC message at step 31 8. 
[01 81 ] The radio network generates a new RRC mes- 
sage by inserting new information elements related to 
the synchronous core network, e.g., the ANSI-41 net- 
work, instead of the extracted information elements at 
step 319. The radio network transmits the new RRC 
message to the mobile station. Then, if there is another 
RRC message to be transmitted, the mobile station re- 
peats the steps 31 7 to 31 9. In more detail, the new RRC 
message includes the information related to the ANSI- 
41 synchronous core network, the information neces- 
sary for operating the CC/MM protocol entity, radio re- 
source information dependent on the ANSi-41 synchro- 



nous core network and information independent from 
the operating type of the core network, 
[0182] If the RRC message selected by the mobile 
station is the RRC connection setup message and the 

5 core network is the ANSI-41 network, information fields 
related to the ANSI-41 network are newly defined and 
included in the information element related to the UE 
information so that the synchronous CC/MM entities can 
be operated in normal. In this case, the RRC connection 

10 setup message has a data format illustrated in Fig. i SB. 
p)1 83] Fig. 1 SB is a diagram of a RRC connection set- 
up message when a core network is an ANSI-41 net- 
work. 

[0184] In Fig. 1SB, an initial UE identity information 
15 Held represents an identity of a mobile station requesting 
a RRC connection. In case of the synchronous CC and 
MM protocol entities, the initial UE identity information 
field is one of an international mobile subscriber identity 
(IMSI), a temporary mobile subscriber identity (TMSl) or 
20 an electronic serial number (ESN). The RTT information 
field represents the operating type of the core network. 
The other elements except for two information elements 
described above are the same as those of the asynchro- 
nous RRC connection request message. 
25 [0185] If the RRC message selected by the radio net- 
work is the RRC paging message and the core networit 
is the ANSI-41 network, information fields related to the 
core networt^ are newly defined and included so that the 
synchronous CC/MM entities can be operated in nor- 
30 mal. The infomnation fields related to the core networi< 
includes a networi< identification (NID), a system identi- - 
fication (SID) and a paging record in accordance with 
the ANSI-41 core networt^. In this case, the RRC paging 
message has a data format illustrated in Fig. 16B. 
35 [0186] Fig. 16B is a diagram of a RRC paging mes- 
sage when a core network is an ANSI-41 network. 
[0187] In Fig. 16B. CN information elements include 
the NID information field, the SID information field, the 
protocol revision level (P^REV) information field, a min- 
40 imum protocol revision level (MIN_P_REV) information 
field and a paging record type identifier information field. 
[0188] The NID information field represents an iden- 
tifier used for discriminating a network in lMT-2000 com- 
munication system. The SID infonmation field repre- 
ss sents an identifier used for discriminating an IMT-2000 
communication system. 

[0189] The P_REV infomation field represents a pro- 
tocol revision level of the system . A protocol revision 
level of the mobile station is represented as 

so MOB_P_REV. The mobile station should have the 
P_REV information of the system communicating with 
itself. The MIN_P_REV represents a minimum protocol 
revision level necessary for the mobile station to access 
the system. In other words, if MOB_P_REV is larger 

55 than or equal to M1N_P_REV, the mobile station can ac- 
cess the system. On the contrary, if MOB_P_REV is 
smaller than M1N_P_REV, the mobile station cannot ac- 
cess the system. 
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[0190] The paging record type identifier information 
field represents an identification of a mobile station re- 
questing a call connection. One of IMSI, TMSI or ESN 
is selected as the paging record type identifier. The RTT 
information field represents the operating type of the 5 
core network. The other elements except for two infor- 
mation elements described above are the same as 
those of the asynchronous RRC connection request 
message. 

[0191] If the RRC message selected by the radio net- 
work is the RRC security mode control message and the 
core network is the ANSt-4l network, infonmation fields 
related to the ANSI-41 network are newly defined and 
included so that the synchronous CC/MM entities can 
be operated in normal. In this case, the RRC secure 
mode control message has a data format illustrated in 
Fig. 17B. 

[0192] Fig. 17B is a diagram of a RRC security mode 
control message when a core network is an ANSI-41 
network. 

[0193] In Fig. 17B, CN information elements include 
the NID information field, the SID information field, the 
P_REV information field and a MIN_P_REV information 
field. The RTT information field represents the operating 
type of the core network. 

[0194] If the RRC message selected by the radio net- 
work is the RRC radio bearer setup message and the 
core network is the ANSt-4l network, information fields 
related to the ANSI-41 network are newly defined and 
included so that the synchronous CC/MM entities can 
be operated in normal, in this case, the RRC radio bear- 
er setup message has a data fomnat illustrated in Fig. 
188. 

[0195] Fig. 188 is a diagram of a RRC radio bearer 
setup message when a core network is an ANSI-41 net- 
work. 

[0196] In Fig. 188, CN infonmation elements include 
the NID information field, the SID information field, the 
P_REV information field, the MIN_P_REV information 
field and a NAS Binding Info infomiation field. The RTT 
information field represents the operating type of the 
core network. 

[0197] The circuit bearer identifier information field 
represents a bearer circuit identification between the ra- 
dio network and the core network. The RTT information 
field represents the operating type of the core network. 
The other elements except for the information elements 
described above are the same as those of the asynchro- 
nous RRC radio bearer setup message. 
[0198] If the RRC message selected by the radio net- 
work is the RRC cell update confinm message and the 
core network is the ANSI-41 network, information fields 
related to the ANSI-41 network are newly defined and 
included so that the synchronous CC/MM entities can 
be operated in normal. In this case, the RRC ceil update 
confimn message has a data format illustrated in Fig. 
19B. 

[0199] Fig. 198 is a diagram of a RRC cell update con- 



firm message when a core network is an ANSI-41 net- 
work. 

[0200] In Fig. 19B, CN information elements include 
the NID information field, the SID information field, the 
P_REV information field, the MIN_P_REV information 
field. The other elements except for the information el- 
ements described above are the same as those of the 
asynchronous RRC cell update confirm message. 
[0201] If the RRC message selected by the radio net- 
work is the RRC URA update confinm message and the 
core network is the ANSI-41 network, information fields 
related to the ANSI-41 network are newly defined and 
included so that the synchronous CC/MM entities can 
be operated in normal. In this case, the RRC URA up- 
date confirm message has a data format illustrated in 
Fig. 208. 

[0202] Fig. 208 is a diagram of a RRC URA update 
confirm message when a core networi^ is an ANSI-41 
network. 

[0203] In Fig. 208, CN information elements include 
the NID informafion field, the SID information field, the 
P_REV infonmation field, the MIN_P_REV information 
field. The other elements except for the information el- 
ements described above are the same as those of the 
asynchronous RRC URA update confirm message. 
[0204] If the RRC message selected by the radio net- 
work is the RRC RNTI update confirm message and the 
core network is the ANSI-41 network, information fields 
related to the ANSI-41 network are newly defined and 
included so that the synchronous CC/MM entities can 
be operated in normal. In this case, the RRC RNTI up- 
date confirm message has a data format illustrated in 
Fig. 218. 

[0205] Fig. 21 8 is a diagram of a RRC RNTI realloca- 
tion message when a core network is an ANSI-41 net- 
work. 

[0206] In Fig. 218, CN information elements include 
the NID information field, the SID information field, the 
P_REV information field, the MIN_P_REV information 
field. The other elements except for the information el- 
ements described above are the same as those of the 
asynchronous RRC RNTI update confirm message. 
[0207] If the RRC message selected by the radio net- 
work is the RRC active set update confirm message and 
the core network is the ANSI-41 network, information 
fields related to the ANSI-41 networi^ are newly defined 
and included so that the synchronous CC/MM entities 
can be operated in normal. In this case, the RRC active 
set update confirm message has a data format illustrat- 
ed in Fig. 228. 

[0208] Fig. 228 is a diagram of a RRC active set up- 
date message when a core network is an ANSI-41 net- 
work. 

[0209] In Fig. 228, CN information elements include 
the NID information field, the SID information field, the 
P_REV information field, the MIN_P_REV information 
field. The other elements except for the information el- 
ements described above are the same as those of the 
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asynchronous RRC active set update confirm message. 
[0210] If the RRC message selected by the radio net- 
work Is the RRC handover command message and the 
core network is the ANSI-41 network, information fields 
related to the ANSI-41 network are newly defined and 
included so that the synchronous CC/MM entities can 
be operated in normal. In this case, the RRC handover 
command message has a data format illustrated in Fig. 
23B. 

[0211] Fig. 23B is a diagram of a RRC handover com- 
mand message when a core network is an ANSI-41 net- 
work. 

[0212] In Fig. 23B, CN infomiation elements include 
the NID infomnation field, the SID information field, the 
P_REV information field, the MIN_P_REV information 
field. The other elements except for the information el- 
ements described above are the same as those of the 
asynchronous RRC handover command message. 
[0213] If the RRC message selected by the radio net- 
work is the RRC inter-system handover command mes- 
sage and the core network is the ANSI-41 network, in- 
formation fields related to the ANSI-41 network are new- 
ly defined and included so that the synchronous CC/MM 
entities can be operated in normal. In this case, the RRC 
inter-system handover command message has a data 
format illustrated in Fig. 24B. 
[0214] Fig. 24B is a diagram of a RRC inter-system 
handover command message when a core network is 
an ANSI-41 network. 

[0215] In Fig. 24B, the Other information element in- 
cludes a system type information field, parameters of a 
general handoff direction message and information nec- 
essary for synchronization with a TIA/EIA/1S2000 sys- 
tem. The message information element is encoded by 
an encoding method used for the synchronous system 
and transmitted to the asynchronous mobile station. 
Fields included in the message information field are il- 
lustrated in Figs. 24C to 24E. 
[021 6] Figs. 24C to 24E are diagrams illustrating con- 
tents of fields included in the RRC inter-system hando- 
ver command message of Fig. 24B. 
[0217] The RRC inter-system handover command 
message includes the same kinds of Information fields 
as that of the RRC Inter-system handover failure mes- 
sage. 

[0218] The radio network receives and processes a 
different message from the mobile station in accordance 
with the operating type of the core network. A method 
for processing the message at the radio network is illus- 
trated In Fig. 14. 

[0219] Fig. 14 is a flow chart showing a method for 
receiving and processing a RRC message from an 
asynchronous mobile station. 
[0220] The asynchronous radio network receives in- 
formation related to a core network through a data com- 
munication with the core network or hardware, for ex- 
ample, a dip switch at step S411 , 
[0221] The radio network determines whether the 



core network is the GSM-MAP network or the ANSi-4l 
network at step S412. The radio network transmits a 
system information message to the mobile station at 
step S41 3. The radio network receives a RRC message 

5 from the asynchronous mobile station at step S41 4. The 
RRC message received from the asynchronous mobile 
station includes information fields related to the GSM- 
MAP core network, information fields necessary for the 
asynchronous CC and MM protocol entities to be oper- 

10 ated in nomnal. information fields related to the radio re- 
source dependant on the GSM-MAP core network, and 
information fields related to the radio resource inde- 
pendent from the operating type of core network and so 
on. 

15 [0222] The radio network processes the RRC mes- 
sage in accordance with a method defined in the present 
3GPP specification at step S41 5. In more detail, the mo- 
bile station transmits the information fields related to the 
GSM-MAP core network and the infomiation fields nec- 

20 essary for the asynchronous CC/MM protocol entity to 
the asynchronous CC/MM protocol entity, stores in the 
RRC protocol sub layer the information fields related to 
the radio resource dependant on the GSM-MAP core 
network and the information fields related to the radio 

25 resource Independent from the operating type of the 
core network and uses the stored information fields for 
establishing the radio resource. 
[0223] If the core network is the ANSI-41 network, the 
radio network transmits a system information message 

30 to the mobile station at step S416. The radio network 
receives a new RRC message having a different format- 
from that of the asynchronous message, from the asyn- 
chronous mobile station at step S417, The RRC mes- 
sage received from the asynchronous mobile station in- 

35 eludes information fields related to the ANSI-41 core 
network, information fields necessary for the synchro- 
nous CC and MM protocol entities to be operated in nor- 
mal, information fields related to the radio resource de- 
pendence on the ANSI-41 core network, and informa- 

40 tion fields related to the radio resource independence 
on the operating type of core network and so on. 
[0224] The radio network processes the new RRC 
message in accordance with the conventional asyn- 
chronous RRC message at step S418. In more detail, 

45 the mobile station transmits the information fields relat- 
ed to the GSM-MAP core network and the information 
fields necessary for the asynchronous CC/MM protocol 
entity to the asynchronous CC/MM protocol entity, 
stores in the RRC protocol sub layer the information 

50 fields related to the radio resource dependant on the 
GSM-MAP core network and the information fields re- 
lated to the radio resource independent from the oper- 
ating type of the core network and uses the stored in- 
formation fields for establishing the radio resource. 

55 [0225] Using the method for transmitting a RRC mes- 
sage in an asynchronous mobile communication system 
in accordance with the present invention, though the 
mobile communication system is coupled to a core net- 
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work having any operating type, the asynchronous mo- 
bile station and asynchronous radio network can com- 
municate a message with each other. 
[0226] Also, the method for transmitting a RRC mes- 
sage in an asynchronous mobile communication system 
permits a subscriber of the asynchronous mobile com- 
munication system to communicate with a subscriber of 
another communication system. 
[0227] Although the preferred embodiments of the in- 
vention have been disclosed for illustrative purpose, 
those skilled in the art will be appreciate that various 
modifications, additions and substitutions are possible, 
without departing from the scope of the invention as dis- 
closed in the accompanying claims. 



Claims 

1 . A method fortransmltting a radio resource message 
from an asynchronous mobile station to an asyn- 
chronous radio network in an asynchronous mobile 
communication system, the method comprising the 
steps of: 

a) determining whether a core network is a syn- 
chronous core network or an asynchronous 
core network; 

b) if the core network is the synchronous core 
network, generating a RRC message having in- 
formation related to the synchronous core net- 
work; and 

c) transmitting the RRC message to the asyn- 
chronous radio network. 

2. The method as recited in claim 1 . wherein the step 

a) includes: 

a1) receiving information related to an operat- 
ing type of a core network; and 
a2) determining whether the core network is a 
synchronous core network or an asynchronous 
core network, based on the operating type of 
the core network. 

3. The method as recited in claim 1 , wherein the step 

b) includes: 

bl ) selecting a RRC message to be transmitted 
to the asynchronous radio network and gener- 
ating a selected RRC message: 
b2) picking out information fields related to the 
asynchronous core network, in the selected 
RRC message; 

b3) inserting information fields related to the 
synchronous core network into the selected 
RRC message. 

4. The method as recited in claim 3, wherein if the se- 



lected RRC message is a RRC connection request 
message, the RRC connection request message in- 
cludes at least an initial user equipment (UE) infor- 
mation field so that the synchronous CC/MM enti- 
5 ties can be operated in normal and a RTT informa- 
tion field representing an operation type of core net- 
work. 

5. The method as recited in claim 4, wherein the initial 
10 UE information field has one of an international mo- 
bile subscriber identity (ll\/iSI). a temporary mobile 
subscriber identity (TMSI) or an electronic serial 
number (ESN). 

'5 6. The method as recited in claim 3, wherein if the se- 
lected RRC message is a RRC re-establishment re- 
quest message, the RRC re-establishment request 
message includes at least an information element 
related to a synchronous core network so that the 

20 synchronous CC/MM entities can be operated in 
normal and a RTT information field representing an 
operation type of the core network. 

7. The method as recited in claim 6, wherein the infor- 
ms mation element has a network identification (NID)» 
a system identification (SID), a protocol revision lev- 
el (P_REV) and a minimum protocol revision level 
(MIN_P_REV) information fields. 

30 8. The method as recited in claim 3. wherein if the se- 
lected RRC message Is a RRC user equipment 
(UE) capability information message, the RRC UE 
capability information message includes at least in- 
formation element related to a synchronous core 

35 network so that the synchronous CC/MM entities 
can be operated in normal and a RTT information 
field representing an operation type of the core net- 
work. 

40 9. The method as recited in claim 8. wherein the infor- 
mation element related to the synchronous core 
network has a network identification (NID), a sys- 
tem identification (SID), a protocol revision level 
(P_REV), a minimum protocol revision level 

45 (MIN_P_REV) and a non-access stratum (NAS) 
message. 

10. The method as recited in claim 3, wherein if the se- 
lected RRC message is a RRC downlink direct 

50 transfer message, the RRC downlink direct transfer 
message includes at least information element re- 
lated to a synchronous core network and a RTT in- 
formation field representing an operation type of the 
synchronous core network so that the synchronous 

55 CC/MM entities can be operated in normal. 

11. The method as recited in claim 10. wherein the in- 
formation element related to the synchronous core 
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network has a network identification (NID), a sys- 
tem identification (SID), a protocol revision level 
(P_REV), a minimum protocol revision level 
(MIN_P_REV) and a non-access stratum (NAS) 
message. 

12. The method as recited in claim 3, wherein if the se- 
lected RRC message is a RRC initial direct transfer 
message, the RRC initial direct transfer message 
includes at least information element related to a 
synchronous core network and a RTT information 
field representing an operation type of the synchro- 
nous core network so that the synchronous CC/MM 
entities can be operated in normal. 

13. The method as recited in claim 12, wherein the in- 
formation element related to the synchronous core 
network has a network identification (NID), a sys- 
tem identification (SID), a protocol revision level 
(P_REV). a minimum protocol revision level 
(MIN_P_REV) and a non-access stratum (NAS) 
message. 

14. The method as recited in claim 3, wherein if the se- 
lected RRC message is a RRC inter-system hando- 
ver failure message, the RRC inter-system hando- 
ver failure message includes at least a system type 
information field and a message information field 
having information related to an inter-system 
handover. 

15. The method as recited in claim 14, wherein the mes- 
sage information field includes PILOT_PN, 
LC.STATE. SYS.TIME. CDMA.FREQ. USE_ 
TIME, ACTION.TIME, HDM.SEQ, SEARCHJN- 
CLUDED. SRCH_WIN_A. SRCH_WIN_N, SRCH_ 
W1N_R. T_ADD, T_DROP. T_COMP, T.TDROP. 
SOFT.SLOPE, ADDJNTERCEPT DROP.IN- 
TERCEPT. EXTRA_PARMS, P_REV. PACKET, 
ZONEJD, FRAME.OFFSET, PRIVATE_LCM, 
RESET.l^, RESET.FPC, SERV.NEG.TYPE. 
ENCRYPT_MODE, NOM.PWR^EXT, NOM.PWR, 
NUM_PREAMBLE. BAND.CUVSS, CDMA_FREQ, 
RETURNJF_HANDOFF_FAIL, COMPLETE. 
SEARCH, PERIODIC.SEARCH. SERVICE.IN- 
CLUDED. SERV_CON_SEQ, RECORD.TYPE. 
RECORD.LEN, Type-specific fields, SUP_CHAN_ 
PARMS_INCLUDED. FORJNCLUDED. FOR. 
SUP.CONFIG, NUM.FOR.SUP. USE_FOR_DU- 
RATION, FOR.DURATION, REVJNCLUDED, 
REV_DTX_DURATION. CLEAR_RETRY_DELAY. 
USE_REV_DURATION, REV.DURATION, NUM. 
REV_CODES, USE_T_ADD_ABORT. REV. 
PARMS.INCLUDED, T.MULCHAN, BEGI.PRE- 
AMBLE. RESUME.PREAMBLE, USE.PWR. 
CNTL.STEP. PWR.CNTL.STEP, NUM.PtLOTS, 

' PILOT.PN, PWR.COM.IND. FOR.FUND, 
CODE.CHAN. FOR.SUPJNCLUDED. FOR_ 



SUP.CHAN.REC Record. FPC.SUBCHAN. 
GAIN. USE.PC.TIME, PC.ACTION.TIME, 
RLGAIN.TRAFFIC.PILOT, DEFAULT.RUG, 
RECORD.TYPE, RECORD.LEN, RC.SYNC. 
5 ID.INCL, RC.SYNC.ID, BLOB.INCL and BLOB. 

1 6. A method for transmitting a radio resource message 
from an asynchronous radio network to an asyn- 
chronous mobile station in an asynchronous mobile 

10 communication system, the method comprising the 
steps of: 

a) determining whether a core network is a syn- 
chronous core network or an asynchronous 

15 core network: 

b) if the core network is the synchronous core 
network, generating a RRC message having in- 
formation related to the synchronous core net- 
work; and 

20 c) transmitting the RRC message to the asyn- 

chronous mobile station. 

17. The method as recited in claim 16, further compris- 
ing the step of: 

25 d) providing a system information message to 

the asynchronous mobile station before the step b). 

18. The method as recited in claim 1 6, wherein the step 

a) includes: 

30 

al) receiving information related to an operat- 
ing type of a core network; and 
a2) determining whether the core network is a 
synchronous core network or an asynchronous 
35 core network, based on the operating type of 

the core network. 

1 9. The method as recited in claim 1 6. wherein the step 

b) includes: 

40 

bl ) selecting a RRC message to be transmitted 
to the asynchronous mobile station and gener- 
ating a selected RRC message: 
b2) picking out information fields related to the* 
45 asynchronous core network, in the selected 

RRC message; 

b3) inserting information fields related to the 
synchronous core network into the selected 
RRC message. 

50 

20. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC connection setup 
message, the RRC connection setup message in- 
cludes at least an initial user equipment (UE) infor- 

55 mation field related to synchronous core network so 
that the synchronous CC/MM entities can be oper- 
ated in normal and a RTT information field repre- 
senting an operation type of the core network. 
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21. The method as recited in claim 20, wherein the ini- 
tial UE information field has one of an international 
mobile subscriber identity (IMSI), a temporary mo- 
bile subscriber identity (TMSi) or an electronic serial 
number (ESN). 

22. The method as recited in claim 19. wherein if the 
selected RRC message is a RRC paging message, 
the RRC paging message includes at least a net- 
work identification (NID) information field, a system 
identification (SID) information field, a paging 
record type identifier information field so that the 
synchronous CC/MM entities can be operated in 
normal and a RTT information field representing an 
operation type of the core network. 

23. The method as recited in claim 22; wherein the pag- 
ing record type identifier has one of an international 
mobile subscriber identity (IMSI), a temporary mo- 
bile subscriber identity (nAS\) or an electronicseriat 
number (ESN). 

24. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC security mode 
control message, the RRC secure mode control 
message includes at (east a network identification 
(NID) information field, a system identification (SID) 
infonmation field, a radio bearer identity information 
field so that the synchronous CC/MM entities can 
be operated in normal and a RTT information field 
representing an operation type of the core network. 

25. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC radio bearer setup 
message, the RRC radio bearer setup message in- 
cludes at least a network identification (NID) infor- 
mation field, a system identification (SID) informa- 
tion field, a circuit bearer identifier information field 
so that the synchronous CC/MM entities can be op- 
erated in normal and a RTT information field repre- 
senting an operation type of the core network. 

26. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC cell update con- 
firm message, the cell update confirm message in- 
cludes at least a network identification (NID) infor- 
mation field, a system identification (SID) informa- 
tion field and a circuit bearer identifier information 
field related to synchronous core network so that 
the synchronous CC/MM entities can be operated 
in normal and a RTT infonmation field representing 
an operation type of the core network. 

27. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC UTRAN registra- 
tion area (URA) update confinm message, the RRC 
URA update confirm message includes at least a 
network identification (NID) information field, a sys- 



tem identification (SID) information field and a cir- 
cuit bearer identifier information field related to syn- 
chronous core network so that the synchronous CC/ 
MM entities can be operated in normal and a RTT 
5 information field representing an operation type of 
the core network. 

28. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC radio network 

to temporary identifier (RNTI) reallocation message, 
the RRC RNTI reallocation message includes at 
least a network identification (NID) information field, 
asystem identification (SID) information field, a pro- 
tocol revision level (P_REV) information field and a 

IS minimum protocol revision level (MtN_P_REV) in- 
formation field, a circuit bearer identifier information 
field related to synchronous core network so that 
the synchronous CC/MM entities can be operated 
in normal and a RTT information field representing 

20 an operation type of the core network. 

29. The method as recited in claim 19. wherein if the 
selected RRC message is a RRC active set update 
message, the RRC active set update message in- 

25 eludes at least a network identification (NID) infor- 
mation field, a system identification (SID) informa- 
tion field, a protocol revision level (P_REV) informa- 
tion field, a minimum protocol revision level 
(MIN_P_REV) information field, a circuit bearer 

30 identifier infomiation field so that the synchronous 
CC/MM entities can be operated in normal and a 
RTT information field representing an operation 
type of the core network. 

35 30. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC handover com- 
mand message, the RRC handover command mes- 
sage includes at least a network identification (NiD) 
information field, a system identification (SID) infor- 

40 mation field, a protocol revision level (P_REV) in- 
formation field, a minimum protocol revision level 
(MIN_P_REV) information field, a circuit bearer 
identifier information field so that the synchronous 
CC/MM entities can be operated in normal and a 

45 FTIT information field representing an operation 
type of the core network. 

31. The method as recited in claim 19, wherein if the 
selected RRC message is a RRC inter-system 

50 handover command message, the RRC inter-sys- 
tem handover command message includes at least 
a system type information field and a message in- 
formation field having information related to an in- 
ter-system handover. 

55 

32. The method as recited in claim 31 . wherein the mes- 
sage infomnation field includes PILOT_PN, LC_ 
STATE, SYS.TIME. CDMA_FREQ. USE.TIME, 
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ACTION.TIME. HDM_SEQ, SEARCHJNCLUD- 
ED. SRCH_WIN_A. SRCH_WIN_N. SRCH_WIN_ 
R, T.ADD, T.DROP. T_COMP. T.TDROP. SOFT. 
SLOPE. ADDJNTERCEPT. DROPJNTERCEPT. 
EXTRA.PARMS, P.REV. PACKET.ZONE.ID, 5 
FRAME.OFFSET. PRIVATE.LGM, RESEr.L2, 
RESET.FPC. SERV_NEG_TYPE, ENCRYPT. 
MODE. NOM.PWR.EXT. NOM.PWR. NUM. 
PREAMBLE. BAND.CLASS. CDMA.FREQ. 
RETURN.IF.HANDOFF.FAIL, COMPLETE. 10 
SEARCH. PERIODIC.SEARCH. SERVICEJN- 
CLUDED. SERV.CON.SEQ. RECORD.TYPE. 
RECORD.LEN. Type-specific fields. SUP.CHAN. 
PARMS.INCLUDED, FORJNCLUDED. FOR. 
SUP.CONFIG. NUM.FOR.SUP. USE.FOR.DU- '5 
RATION. FOR.DURATION, REV.INCLUDED. 
REV.DTX.DURATION, CLEAR.RETRY.DELAY. 
USE.REV.DURATION. REV.DURATION. NUM. 
REV.CODES, USE.T.ADD.ABORT, REV. 
PARMS.INCLUDED. T.MULCHAN, BEGI.PRE- 20 
AMBLE, RESUME.PREAMBLE, USE.PWR. 
CNTL.STEP. PWR.CNTL.STEP, NUM.PILOTS. 
PILOT.PN, PWR.COM.IND. FOR.FUND. 
CODE.CHAN. FOR.SUP.INCLUDED. FOR. 
SUP.CHAN.REC. Record. FPC.SUBCHAN, 25 
GAIN. USE_PC_TIME. PC.ACTION.TIME. 
RLGAIN.TRAFFIC.PILOT, DEFAULT.RLAG. 
RECORD.TYPE. RECORD.LEN. RC,SYNCJD. 
INCL. RC_SYNCJD. BLOB.INCL and BLOB. 
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FIG. 3C 
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FIG. 8A 
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FIG. 9A 
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FIG. 23A 











Message Type 


M 








RTT 


M 






OPEKATING type Or CORc 


UE information elements 












O 






New 1>RNT1 


CHOICE mode 










TDD 










C-RNTI 










ON infomiatlon elements 


0 








PLMN identitv 


0 






(Note2) 


CN related information 




oto 

<MaxNoC 
Ndomains 
> 




CN related information to be 
provided for each CN domain 


CN domain identrty 


0 






(Note2) 


NAS system info 


0 






(Note2> 


Phv OH Infonmation elements 










• 
• 


TDD 










Uoiink Timina Advance 


0 









FIG. 23B 









Message Tyoe 


M 








RTT 


M 






OPERATING TYPE OF CORE 
NETWORK 


UE Information elements 










U-RNTl 


0 






New U-RNTI 


CHOICE mode 










TDD 










C-RNTI 










CN Information elements 


0 








NID 


0 








SID 


0 








P REV 


O 








MIN P REV 


0 








Phv CH Infonnatlon elements 










• 

• 
• 


TDD 










Uplink Timing Advance 


0 









55 



EP 1 094 675 A1 



FIG. 24A 
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